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ABSTRACT
The purpose of this study was to examine the physical activity (PA) and 
functional motor skills in 7–9-year-old children, and to find out whether 
participation in organized sport enhances their motor skills and ful-
fils the requirements for PA. To assess PA, all 38 participants (18 boys, 
20 girls; mean age 8.1±0.7 years) used accelerometer and accelerometer 
diary during one week. Average time per day spent in sedentary, light 
and moderate-to-vigorous physical activity (MVPA) was calculated. To 
measure motor skills, MABC-2 was used. Also, parental PA and educa-
tional level were recorded with questionnaire. PA of children was not 
associated with their motor skills (p>0.05). Recommendations for daily 
PA were fulfilled by two children (5.3%), seven children (18.4%) did not 
meet the recommendations in any of the measured days. Both, boys and 
girls spent significantly more time in sedentary on schooldays than on 
weekend-days (F=23.122, p<0.001). Organized sport participation was 
not associated (p>0.05) with PA or motor skills. Also, parent and child PA 
were not significantly correlated. Average PA of children is lower than rec-
ommended. However, PA was not correlated with motor skills. The higher 
was parental educational level, the higher were motor skills of their child.
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INTRODUCTION
Regular physical activity should be part of the everyday life of children as it 
promotes musculoskeletal, cardiovascular and neuromuscular development 
and helps to maintain healthy weight [34]. However, the physical activity of 
children is low [20] and level of overweight has increased that could lead to 
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different health related risk factors in the future [1]. As physical inactivity is 
independently associated with growing cardiovascular disease risk [1], it is 
important to pay attention to healthy lifestyle and promote physical activity 
already at early age. In the order to avoid several health problems, at least 60 
min of moderate-to-vigorous physical activity (MVPA) is recommended to 
5–17-year-old children every day [34]. MVPA means physical activities that 
cause sweating and faster breathing at least in a small extent [17].
Although physical activity has several positive effects on child health, 
physical activity of children in European countries is low. For example, the 
recommendations for daily physical activity among 2–10-year-old children 
in 8 European countries was fulfilled on average by 2.0–14.7% of girls and by 
9.5–34.1% of boys [20]. Also, it has been shown in northern France that only 
a small proportion of children accumulate at least 60 min of recommended 
physical activity per day [2].
One key factor that can influence the participation in physical activity is 
the motor skills of children [14, 18, 21]. Stodden et al. [29] have argued that 
if the basic movement skills like running, jumping, throwing and  catching 
are not well developed, it can reduce child’s participation in physical activi-
ties, because he/she does not perceive positive achievement. Moreover, 
the association between motor skills and physical activity gets stronger as 
child gets older [29]. Also, the environmental and individual differences 
can determine the relationship between motor skills and physical activity – 
children with higher motor skills have greater opportunities to take part in 
different physical activities, sports and games. It has been suggested that at 
that time, children with higher motor skills choose higher level of physical 
activities, but children with lower motor skills will stay on lower level of 
physical activity [29]. 
In primary school children, functional motor skills are important factors 
to determine participation in active play and physical activity [21]. For exam-
ple, children who are not functionally limited may enjoy  physical  activity 
more likely and thus, engage in more regular practise of the  fundamental 
movement patterns than children with poorer motor skills [9]. The same 
authors suggest that more skilful children engage in more regular practise of 
the fundamental movement patterns and thus become even more proﬁcient 
and engage more in active play. Nevertheless, every kind of physical  activity 
(e.g. running) does not necessarily promote development of functional 
motor skills (e.g. catching or throwing the ball) [26]. As stated by Kantomaa 
et al. [17] children who do not prefer participation in active play and who 
have motor problems, may benefit from interventions to promote physical 
activity and fitness later in life. 
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Another aspect that can have influence on the physical activity levels 
and lifestyle of children, are the parents. A recent study showed a positive 
relationship between the higher educational level of parents and the physical 
activity of children [8]. Still, there is no consensus concerning the  influence 
of parents’ physical activity on child. As stated in one study, the higher 
MVPA level in parents is associated with higher MVPA level in children 
[13]. Moreover, in case both parents are physically very active, the physical 
activity of their child tended to be even higher. At the same time, others have 
found no association between parent and child physical activity status, while 
children with at least one parent physically active, attended more often to 
organized sport [10]. 
The purposes of this study were (a) to examine the associations between 
physical activity, participation in organized sports and functional motor 
skills in 7–9-year-old Estonian children, (b) to compare physical activity of 
children on school-days and on weekend-days, (c) to find out whether the 
educational level or physical activity of parents is associated with physical 
activity or motor skills of children. 
MATERIALS AND METHODS
Subjects
The participants were 38 children aged 7–9 years, who were recruited from 
mainstream primary schools of Tartu, Estonia. Exclusion criteria were mus-
culoskeletal injuries or diseases and all kind of disabilities that could limit 
physical activity or motor skills. Written informed consent was obtained 
from participants and their parents. Approval for this study was given by the 
Research Ethics Committee of the University of Tartu. 
Procedures
Anthropometric measurements were conducted at school, using a portable 
stadiometer (Seca 213, USA; ±0.1 cm) and medical weigh (A&D Instru-
ments, Abington, UK; ±0.1 kg). BMI was calculated (kg/m2) and overweight 
was classified according to International Obesity Task force cut off points [3].
Physical activity was measured during 7 consecutive days using Acti-
Graph GT3X accelerometer (ActiGraph LLC, Pensacola, FL, USA) using 
15-second epochs. All participants got verbal and written instructions how 
to use the accelerometer and to remove accelerometer during water activi-
ties (e.g. bathing and swimming), as well as during sport activities where it 
was uncomfortable (e.g. judo and wrestling). Device was fixed on the hip 
level with elastic belt. Children and/or their parents filled in accelerometer 
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diary where they marked the time when child woke up and went to sleep, 
the participation in organized sport, the time and reason for not wearing 
the accelerometer. Children were asked to maintain their everyday physi-
cal activity. Evenson cut off points were used [30], where 0–100 counts per 
minute was referred as sedentary activity, 101–2295 counts per minute was 
light physical activity, and ≥2296 counts per minute was MVPA. It has been 
shown that Evenson cut off points are the most suitable in measuring physi-
cal activity of children [30]. 
Functional motor skills were assessed with standardized Movement 
Assessment Battery for Children-2 (MABC-2). This is a valid instrument 
to evaluate children’s fine and gross motor skills with 8 different tasks and 
in 3 different age groups: 3–6-year-olds, 7–10-year-olds and 11–16-year-
olds [16]. In the present study, tasks for 7–10-year-old children were used. 
MABC-2 was administered in a private room at school. 
All parents filled in a questionnaire about their educational level and 
habitual physical activity. 
Collected physical activity data were downloaded and processed by 
program ActiLife (v6.11.2), also the average time per day spent in seden-
tary, light and MVPA was calculated. The period when accelerometer did 
not detect any movements during 20 min was classified as non-wear time. 
 Children were included to the study when they had at least 600 min of 
recorded activity per day and they performed MABC-2 test. According to 
these criteria, 2 children were excluded from the study – one of them did not 
fulfil minimum requirements for recorded activity and one didn’t perform 
MABC-2 during the period of study.
Statistical analysis
In statistical analysis, all three MABC-2 components as well as final results 
were used. Parents were divided in two groups according to their physical 
activity – parents who were physically active at least 2 times or less than 
2 times per week (at least 30 min at a time). Statistical analysis was car-
ried out with IBM SPSS Statistics (v20.0.0). For descriptive statistics, mean 
and standard deviation (SD) were calculated. Statistical differences between 
groups were analysed with Mann-Whitney U test or t-test. ANOVA was 
used to analyse the differences among group means. To compare the physi-
cal activity of children on school-days and weekend-days, repeated measures 
ANOVA was used. Pearson correlation allowed assessing a possible linear 
association between two continuous variables. Linear regression was used to 
control the influence of children age to the associations between continuous 
variables. Significance level was p<0.05. 
56  |  L Süda, K Mooses, I Müürsepp
RESULTS
Characteristics of the study sample are presented in Table 1. The mean 
age of children was 8.1±0.7 yrs and boys were significantly older than girls 
(p=0.003). 27 children had normal weight, but 11 (6 boys and 5 girls) were 
overweight. Children accumulated on average 55.3±17.4 min of MVPA per 
day what is less than recommended. Only 2 children (5.3%) were physically 
active according to the recommendations, while 7 children (18.4%) did not 
meet the recommendations in any of the measured days. On school-days 
and weekend-days, physical activity of children differed significantly only 
in the section of sedentary activity (Table 2). Both, boys and girls, spent 
significantly more time sedentary on school-days than on weekend-days 
(F=23.122, p<0.001), but differences in light physical activity and MVPA 
were not significant. Children who spent more time in MVPA on school-
days, did it also on weekend-days (r=0.581, p<0.001). In total, 78.9% (n=30) 
of children participated in organized sports. From those children who par-
ticipated in sport, five (16.7%) did not meet recommended physical activity 
level in any of the measured days. From eight children who did not partici-
pate in any organized sport, three (37.5%) did not meet the recommenda-
tions for daily physical activity.
MABC-2 test results are shown in Table 3. Average standard score of the 
test was 10.7±3.4 that refers to age-appropriate motor skills. There were sig-
nificant differences between boys and girls in manual dexterity component 
(p<0.01), balance component (p<0.01) and final result (p<0.05), where girls 
performed better than boys. When this finding was controlled for the age 
and sex of the children, differences in components remained significant.
Table 1. Description of the participants (Mean±SD). 
 Parameters Boys Girls All
n=18 n=20 n=38
Age (years) 008.4±0.6** 7.8±0.6 8.1±0.7
Body mass (kg) 033.8±7.9 30.5±9.8 32.1±8.9
Height (cm) 136.0±8.0 132.5±5.6 134.2±7.0
BMI (kg/m2) 018.1±2.8 17.2±4.3 17.6±3.6
BMI – body mass index;
** p<0.01 compared to girls.
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Table 2. Physical activity data in minutes (Mean±SD). 
  Physical
activity
Boys Girls All
  n=18 n=20 n=38
School-day
Sedentary 462.1±58.9*** 474.7±40.5*** 468.8±49.8***
Light 277.2±45.1 282.5±38.5 280.0±41.2
MVPA 58.5±19.6 54.8±15.6 56.6±17.5
Weekend-day
Sedentary 425.9±65.5 418.6±54.7 422.1±59.4
Light 267.2±57.7 275.5±58.3 271.6±57.4
MVPA 52.2±25.4 50.8±24.1 55.3±17.4
Whole week
Sedentary 451.6±55.9 458.0±35.0 455.0±45.5
Light 276.6±41.5 280.6±39.2 278.7±39.8
MVPA 57.3±18.6 53.5±16.6 55.3±17.4
MVPA – moderate-to-vigorous physical activity;
*** p<0.001 compared to weekend-day.
 
Table 3. MABC-2 test results (Mean±SD).
 
Manual          
dexterity
Aiming and 
catching
Balance Final result
Boys
n=18 
S 27.4±6.6**# 20.2±4.8 27.0±9.6**# 74.6±16.8*
SS 9.3±2.8**# 10.5±2.9 9.3±4.4**# 9.3±3.5*
P 44.6 ±8.6**# 52.9±24.9 46.3±38.4**# 44.8±33.2*
Girls
n=20
S 34.1±4.7 18.6±3.4 34.7±4.6 86.3±10.6
SS 12.6±2.6 9.5±2.0 13.2±3.0 12.0±2.9
P 74.0±20.6 44.3±22.1 78.3±28.5 68.6±25.8
All
n=38
S 30.9±6.5 19.3±4.1 31.0±8.3 80.7±15.0
SS 11.1±3.1 10.0±2.5 11.3±4.2 10.7±3.4
P 60.1±28.5 48.4±23.6 63.1±36.7 57.3±31.5
S – score, SS – standard score, P – percentile;
*p<0.05 compared to girls; **p<0.01 compared to girls;
#p<0.05 differences remained after controlling for the age of children. 
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Educational level and physical activity data were obtained from 54  parents 
(females n=27; males n=27). Twenty-three mothers and 18 fathers had 
higher education (75.9% of parents). Thirty-one parents (16 mothers, 
15 fathers) were physically active at least 2 times per week (>30 min at a 
time). Twenty-three parents (12 mothers, 11 fathers) were physically active 
less than twice a week. 
There were no associations between physical activity and functional 
motor skills in measured children (p>0.05). Higher BMI in children was 
negatively correlated with balance component scores (r=–0.351, p=0.033), 
while BMI was not significantly associated with the physical activity of 
 children (p>0.05). Participation in organized sports was not associated with 
physical activity or motor skills of the children, either with educational 
level or physical activity of parents (p>0.05). However, educational level of 
 parents was significantly associated with better final results of the children in 
MABC-2 (F=4.208, p=0.050 and F=4.828, p=0.037 respectively). When both 
parents had higher education, child had even better results in the MABC-2 
compared to children, whose parents had lower educational level (F=5.506, 
p=0.027). Finally, lower physical activity of mothers was associated with bet-
ter MABC-2 result (F=4.735, p=0.039) of a child. However, there were no 
significant associations between physical activity of parents and children.
DISCUSSION 
According to this study, physical activity and functional motor skills were 
not associated in primary school children. These results are in accordance 
with Stodden et al. [29], who suggested that associations between physi-
cal activity and functional motor skills would be more pronounced in ele-
mentary school children than primary school children [29]. Additionally, 
Raudsepp and Päll [27] found that motor skills of the elementary school 
students where were not associated with their general physical activity, but 
with  activities that require skill-specific physical activity. It is possible that 
 modern trainings for children have become more skill-specific, so they do 
not influence the development of basic functional motors skills to the desired 
extent. However, several other studies have shown that children who have 
higher level of motor skills tend to be also more physically active [12, 21, 
35]. Wrotniak et al. [35] found that motor skills of 8–10-year-old children 
are positively correlated to MVPA and negatively to their sedentary time. 
In our study only very small proportion of children fulfilled the recom-
mended physical activity level. When interpreting different study results, it 
should be taken into consideration that the number of children compliant 
Physical activity and functional motor skills of primary school children in Estonia  |  59
with physical activity recommendations is influenced by different physical 
activity cut off points [2, 15]. Therefore, it is difficult to compare studies 
with different cut off points. 
In the present study, the physical activity level of children on school-
days and on weekend-days was similar. However, during the school-days 
children were more sedentary compared to the weekend-days. Our study 
is not in line with previous ones, where children are physically more active 
on school-days compared to weekend-days [19, 23, 25]. Nevertheless, the 
physical activity of children is low and therefore more attention should be 
paid to raising the physical activity level of children on both school-days and 
weekend- days. 
One possible explanation why the physical activity level of children was 
lower than expected is that our measurements took place during winter. In 
winter time in Estonia the daylight time is relatively short and temperature 
low. Kolle et al. [19] have found that 9-year-old children are 3.3 times more 
likely to meet recommended level of physical activity in spring time than in 
winter. Also, Mattocks et al. [22] have suggested that in countries where sea-
sons are very different, physical activity can be more influenced by daylight 
time, rainfall and temperatures.
We found that BMI of the children is an important factor that influences 
the results in MABC-2 balance subtest. Also, Faught et al [11] had shown 
that the relative body fat influences negatively children’s postural control. 
Authors suggested that it should be taken into consideration while inter-
preting MABC-2 test results. 
In current research, the higher educational level of parents was positively 
associated with better functional motor skills of children. Also Cools et al. 
[4] showed similar results in their research, where parental educational level 
was positively associated with the motor skills of their children. Thus, we can 
conclude that parental educational level is a predicting factor of their child’s 
motor skills. Therefore, it is important to raise awareness about the impor-
tance of physical activity and healthy lifestyle of children amongst  parents 
with lower educational levels. It is more likely that highly educated parents 
find the relevant information by themselves, but others may need more 
outreach and awareness from different institutions. In addition, the present 
study showed that children whose mothers were less physically active, had 
better results in MABC-2 test. One possible explanation could be that if the 
mother does not participate in sport activities by herself, she might have 
more time to play with their child or to promote their attendance to dif-
ferent extracurricular activities that enhances the development of motor 
skills. Trost et al. [33] have pointed out that parents can support  physical 
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activity of children by transporting them to the sports centre, observing 
their  activity and encouraging them. It has been suggested that parents’ sup-
portive  activity may be more important than their positive example in pro-
moting the physical activity of their children [10]. 
It has been found that participation in organized sport in children is 
associated with higher physical activity [10] and higher educational level 
[5] of parents. In the present study the participation in organized sport in 
 children was not associated with any other measured parameters. It is pos-
sible that primary school children had been participating in organized sport 
for a too short time and it had not influenced their motor skills yet. How-
ever, it has been shown that children who had higher level of motor skills, 
spent more time engaged with sportive activities [24]. Additionally, Trost et 
al. [32] revealed that children were more active in free play than in organized 
sport lessons. Thus, participating in organized sport can be associated with 
better motor skills in children, but it is also possible that physical activity 
level is higher during active play than during physical training.
Physical activity and functional motor skills are not related in 7–9-year-
old primary school children. The physical activity of children is lower 
than recommended and they are more sedentary on school-days than on 
weekend-days. There are no significant differences between the physical 
 activity levels in boys compared to girls. Participation in organized sport is 
not related to physical activity level or motor skills of the children. Parental 
influence can be an important factor in enhancing motor skills development, 
because children who had at least one parent with higher education had also 
better results in the test of functional motor skills.
One of the limitations of current study was relatively small sample size. 
Also, despite of being valid method in measuring physical activity of chil-
dren, the accelerometer has some limitations. For example, it has to be 
removed for water activities (e.g. bathing, swimming) and can therefore 
cause underestimation of physical activity [23, 30]. In addition, during 
cycling [28] and skating [6, 28] the accelerometers underestimate  activity 
level because of minimal vertical displacement of the body. According 
to accelerometer diary, 5 bicycle trainings and 7 skating trainings might 
have been underestimated regarding physical activity. Also, activity of 16 
swimming trainings and 5 wrestling trainings (for safety purpose) was not 
recorded. Moreover, the other limitation when using the accelerometer is 
the fact that child knows he/she is being monitored and could change his/
her usual physical activity [7].
Despite of limitations there are also strengths in this study. The main 
strength is that accelerometry is objective method to measure physical 
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 activity of children [31]. Moreover, when other studies have used 30- [2] or 
60- [13, 28] s intervals to record physical activity data, we used 15-s inter-
vals. Shorter intervals are more accurate in measurement of physical activity 
in children, because MVPA activities in children usually do not last longer 
than one minute [28]. In addition, also parents were included in our study 
to evaluate wider range of factors that could influence physical activity and 
motor skills of the children.
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